Copper deficiency reduces interleukin-2 (IL-2) production and IL-2 mRNA in human T-lymphocytes.
Although dietary copper (Cu) deficiency has been associated with decreased production of interleukin-2 (IL-2) by activated splenic mononuclear cells in rodent models, the basis for this relationship and its relevance for humans remain unknown. To address these matters, we have developed an in vitro model of cellular copper deficiency by treating Jurkat, a human T-lymphocyte cell line, with low concentrations of 2,3,2-tetraamine (2,3,2-tet), a high affinity copper chelator. Exposure to 5-20 micromol/L 2,3,2-tet for 35 h decreased cell copper and the activity of Cu,Zn-superoxide dismutase (Cu,Zn-SOD) by 30-40% and IL-2 production by 60-70% in cultures activated with phytohemagglutinin and phorbol myristate acetate. Similarly, IL-2 mRNA levels were 40-70% lower in chelator-treated cells than in untreated cells at 3-12 h after activation. In contrast, chelator treatment had no significant effect on cell viability, growth, protein synthesis or mitochondrial activity. The presence of a slight molar excess of copper, but not zinc or iron, during exposure to 2,3,2-tet prevented the chelator-induced decrease in Cu,Zn-SOD activity and the reductions in IL-2 mRNA and bioactivity. Moreover, binding of diferric transferrin (Tf) and cellular uptake of Tf-59Fe by Jurkat cells were not increased by 2,3,2-tet, indicating that chelator-treated cells were not iron deficient. Finally, incubation of human peripheral blood mononuclear cells (PBMC) with 2,3,2-tet decreased mitogen-induced IL-2 production by 50% compared with untreated controls. These data indicate that a decline in copper status decreases IL-2 production by activated human T-cells due to reduced synthesis and/or stability of IL-2 mRNA.